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The Head Direction Signal Contributes to Accurate Navigation in Darkness 
Introduction 
Conclusion 
References 
•The head direction signal appears 
to be important for spatial 
performance.1 
 
•Otoconia-deficient tilted mice have 
intact brains with degraded head 
direction cell signals.2   
 
 
To determine whether the degraded 
head direction signal of tilted mice is 
associated with navigation abilities in 
darkness. 
Head direction signal degradation is 
associated with navigation impairments 
in non-visual environments. 
1. Taube JS, Kesslak JP, Cotman CW (1992) Lesions of 
the rat postsubiculum impair performance on spatial 
tasks. Behavioral and Neural Biology 57: 131-143 
 
Aggleton JP, Hunt PR, Nagle S, Neave N (1996) The 
effects of selective lesions within the anterior thalamic 
nuclei on spatial memory in the rat. Behavioural Brain 
Research 81: 189-198. 
 
Reviews: 
Muir GM, Taube JS (2002) The neural correlates of 
navigation: Do head direction cells and place cells 
guide spatial behavior? Behavioral and Cognitive 
Neuroscience Reviews 1: 297-313;  
 
Taube JS (2007) The head direction signal: Origins 
and sensory-motor integration. Annual Review of 
Neuroscience 30: 181-207 
 
Yoder RM, Clark BJ, Taube JS (2011) Origins of 
landmark encoding in the brain. Trends in 
Neurosciences 34: 561-571. 
 
2. Yoder RM, Taube JS (2009) Head direction cell 
activity in mice: Robust directional signal depends on 
intact otolith organs. Journal of Neuroscience 29: 
1061-1076. 
Ryan E. Harvey & Ryan M. Yoder 
Department of Psychology  •  Indiana University - Purdue University Fort Wayne  •  Fort Wayne, Indiana 46805 
  
Results 
Method 
Subjects 
• Male homozygous tilted mice and 
heterozygous littermate control mice 
 
Apparatus 
• Lashley III maze in darkness 
 
Procedure 
1. Pre-exposure in darkness 
• Mice were individually pre-exposed to each 
pathway in order to reduce anxiety 
associated with novel environments.  
 
2. Testing in darkness 
• Mice were confined to the start box for 15 
sec 
• Mice were given 25 min to reach the baited 
goal box 
• Performance measures include latency to 
reach goal and frequency of errors (deviation 
from the shortest possible path [blue arrows]) 
Group: 
F(1,13) = 9.57, p < .01 
 
Trial Block: 
F(4,52) = 3.66, p < .01 
 
Group x Trial Block: 
F(4,52) = 2.00, p =.11  
Latency to Reach Goal 
Group: 
F(1,13) = 11.03, p < .01 
 
Trial Block: 
F(4,52) = 3.47, p < .01 
 
Group x Trial Block: 
F(4,52) = 1.33, p =.27 
Summary 
Otoconia-deficient tilted mice showed 
impaired navigation on the Lashley III 
maze in darkness.  
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